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CHAPTER I—INTRODUCTION

L1—Jwints in concrete structures

Joints are necessary in concrede structunes for a variety of
reasons. Mot all concrete in a given structure can be placed
continuously. s0 there are constrection joints that allow for
work to be resumed after a period of time. Since concrede un-
dergoes volume changes. principally related to shrinkage
and termperature changes. it can be desirable to provide joints
and thus relseve tensile or compressive stresses that would be
induced in the structure. Alternately, the effect of volume
changes can be considered just as other load effects are con-
sidered in building design. Various concrebe structural ele-

ACI COMMITTEE REPORT

mends are supported differently and independently. vet meet
and match for functional and architectural reasons. In this
case, compatibility of deformation is important, and joints
may be required to isolate various members.

Many engineers view joints as artificial cracks, or as
means to either avoid or control cracking in concrete struc-
tures. It is possible to create weakened planes in a structure,
socracking ocowrs in a location where it may be of little im-
portance, of have little visual impact. For thess reasons, ACI
Commitiee 224—Cracking, has developed this report as an
overview of the design, construction, and maintenance of
joimts in various pypes of concrete structures, expanding on
the currently limited treatment in ACI 224R. While other
ACT Committees deal with specific types of strectures, and
joints in those structares. this is the first ACT report to syn-
thesize information on joint practices into a single document.
Commities 224 hopes that this synthesis will promote con-
timsed re-evalustion of recommendations for location and
spacing of joints. and the development of further rational ap-
proaches.

Diverse and semetimes conflicting guidelines are found
for joint spacing. Table 1.1 reports vamous recommendations
for contraction joints, and Table 1.2 provides o sampling of
requirements for expansion joints. 1t is hoped that, by bring-
ing the informaticn together in this Commities Report, rec-
omimendations for joint spacing may become more rational,
and possibly more uniform

Aspects of constroction and stracturml behavior are impor-
tamt when compari ng the recommendations of Tables 1.1 and

Tahle |.1—Contraction joint spacings

Authar Fpacing
SIS ml Tor walls wi LNl opEmangs,
Memill (1943 m} in solsd walls i
'Iﬁmlﬂll’l.l'-t_'hloﬁmflﬁxn.ﬂls-ud sld:unug_m‘i:
Eecommends joint placement m
and =l d:mgcmhuldmg hﬂghl I.nm%ﬂ pa%m
Fanied (1974} tinl siress conoenirations.
Wood (T9ETH 00 0 FLIG 1o 9 m) Tor walls.
o 15 TG 15 m) kx walk depemling on number
PCA (19ET) af openings.
TS a0 M1t 133 o & m) recommended wal S02 TE-BY,
ACI LR then changed o 24 1o 36 imes slab thickaess.
LT T500 BT W] 1N Sanary Srucmes
Jaini ng vanes with amounl snd grade of shnnk-
ACT 3508 uﬁ.ﬂ temperaire reinfoncement.
NI IAE 9T Tﬁﬁlﬁﬁm
Table 1.2—Expansion joint spacings
Authar Spacing
Teweren (THITH [ 1300 (2% m) for walks.
BT 125 m] I walls and insslied roals, 00 20 009
Hunier {1953} 10 12 m) for uninsulated ool
TON T30 m) maximem Buildng I.r:ng'h v.'.d\:\u.l:pmls
Eecommends joint plecemenl o in plan
andl a1 changes in building beight ln-.u:al.u: or polen-
Hallig (19600 tial stress concentraticns.
Wood (T9ET) T o 1207 (30 ka5 m) lor walls.
Tndian Fondank (39 m (= MEGmOm Bakding WEen
Institution (1564) | jaints.
TCATTAED [0 A (50 m) mazximam buailing length withom oints.
I:ﬂ:ldrbm_l_lmm_ﬁmm o S
quid fcloser spacings  regu b o hou
ACT 3508 -E3 presznll
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Fig. 6. 1—PFavemen! joints

sign will allow infiltration of water and incompressibles that
result in pumping, ercsion, and boss of support in the sub-
base. Pavement failure can then result

Joints for concrete pavements can be divided according to
their desired function into the usual three basic groups: con-
traction joints, iselation, or expansion joints, and construc-
tion jodnts. Longitudinal joints as special cases of contmc-
tion/constrection joints also are recognized in pavement con-
stmaction. They allow o hinge-like action and control the ef-
fiects of warping. Fig. 6.1 shows typical details of pavement
joints. ACT 325 TR discusses post-tensioned highway slabs.

6. 2—Contraction joints

Contraction joints are transverse joints whose fonction is
to relieve tensile stresses resulting from contraction and curl-
ing of the concrete. They are not intended to relieve the ef-

fects of large expansicns. However, pavements are unlikely
to expand to 3 volome greater tham when the concrete is
placed, so these joints can accommaodate the required mowve-
ments. Inconventional groove contraction joints [Fig. 6.1(a)
and Fig. 6.1(b)] a groove at least ', of the slab thickness {or
at least ', slab thickness for pavements boilt on siabilized
base, according to PCA 1992a) is cut or formed at the pawve-
ment surface o force cracks to occur at the joint location. For
cut grooves, concrete is sawed as soon as possible after plac-
ing the concrete. Sawing is delayed until the concrete does
not rvel {see Chapler 2). Transverse grooves are cut first.
According to the American Concrete Pavement Association
(ACPaA 1991}, contraction joints at 60- to 80-ft (20- to 25-
m) spacings may be cot first in some cases. The initial cut
should be at least 1-in. (3-mm) wide to create a functioning
joint; joints may be recut and widened later to Fashion a prop-
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Spreadsheet Developed by: Karimullah Ataee, Sr. Engineer Unite, UNHABITAT, Afghanistan.
Project.  Center of road

house corner

Province |Kabul Observed Computed Eng. Ghulam Sayed |S Backsights (m) 1.460}
District | D6-GA22 Location GA22 Circuit: Street-6 S Foresights (m) 1.820}
Circuit Ty|Open ‘15{ RL 0.000] LastRL ‘ Date: S {Biacksi chteForesicf -0.360)
Cal last RL ‘ Error: 0.00 ‘M of Corr 0| First RL - last RL (m)] 0.360f
\
e ‘ Intermedi | Fore Collimation Reskice Lvils RL (i TH
ate Sight, | Sight, F S | S Distance |Height, CH Distanc
Point (m) 1S (m) (m) (m) (m) Calculated {Corr‘ FaqCorrection |Comected| e(m) |Remarks
il 1.460| 1.46] 0.000 0l 0.000] 0.001
2 20.00 1.460 -0.060| 0l -0.060 0.001
3 20.00 1.460 -0.175] 0l -0.175 0.001
4 20.00 1.460 0.075 0 0.075 0.001
5 20.00 1.460 0.010 0 0.010 0.001
6 1.535) 1.560] 20.00 1.435 -0.100] | -0.100] 0.001
7| 1.235 20.00 1.435 0.200 1 0.200] 0.001 . .
g 1.300 20.00 1435 0135 1 0135 0001 EXIStent Road DeS|gn Level Excauated
9 1.525] 1.820 20.00 1.140 -0.385] 2 -0.385] 0.001
10 1.675 20.00 1.140 -0.535) 2 -0.535 0.001 Level Road Level
il 1.100 20.00 1.140 0.040 2 0.040 0.001
12 1.160| 0.880 10.00 1.420 0.260 3 0.260 0.001
1420 20.00 1.420 0.000 3 0.000 0.001
1515 20.00 1.420 -0.095) 3 -0.095) 0.001
1.650) 1.170] 20.00 1.900 0.250 4 0.250 0.001 _—
1.745] 20.00 1.900 0.155 4 0.155 0.001 S — £
1.300] 20.00 1.900 0.600 4 0.600 0.001
1.670| 20.00 1.900 0230 4 0.230 0.001
1.170] 20.00 1.900 0730 4 0.730 0.001
1.510) 1.980] 20.00 1.430 -0.080] 5 -0.080] 0.001
1.360) 20.00 1.430 0.070 5 0.070 0.001
1.460 20.00 1.430 -0.030| 5 -0.030] 0.001
1.260 20.00 1.430 0170 5 0.170 0.001
1.010] 12.00 1.430 0.420 6 0.420] 0.001
442.00
Distance (m) 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 10M 40M 40M
Original Level (m) D.00M —0.06M -0.175M 0.075M 0.01M -0.10M 0.20M 0.135M| -0.38M -0.54M 0.040M0.260M 0.000M; -0.095M
Design Level Street Surface (m) _ [0,00M_—0,0084 -0.0154 0.098M 0.03M -0.04M -0.05M -0.05M —0.06M -007M —O.UBPE 08M -0.087M -0.095M
Cutting/Filling (+/-) b.ooM -0.052M -0.16M| -0.023M -0.02M -0.06M 0.25M 0.185M| -0.28M -0.47M 0.120M[0.34M -0.087M 0.000M;
Cutting/Filling+0.2m Cutting 0.174M 0.094M 0.11M 0.18M 0.18M 0.295M 0.42M 0.15M —0.18M 0.025M  0.43M 0.33M 0.16M
® ® © O] ® ® ® ® ) © ® O ® ®
GA-22 Street #5
Scale: NTS
CLIENT SHEET_CONTENTS NAMES POSITION SIGNATURE |DATE| SHEET NO. | REVISION | DATE
CITY FOR ALL CFA P!?U\{INCE Kabul DESIGNEP : Ghulom Sayed Bromand Qﬁlﬂdjw FIRST ISSUE | Oct 2018
District 06 Ghular L  District _Engineer Sheet - 1/1
Street #5 Profile MC Kabul Wﬂm SCALE.
UNH PROJECT NO. NO. AS SHOWN
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Spreadshest Developed by: Karimulleh Atsee St Enginesr Unite, UNHABITAT, Afghanis tan

Project  Center of road hous  corner
Province |Ksbul Observed § [Computed Eng. Ghulsm Sayed |S Backs ights (m) 1.710]
District |DE&-GAZZ Location GAZ2 Circuit: Street-5 S Foresights (m) 0.000]
|C ircuit Ty Open 15t RL 0000 LsstRL | Date EedsichieFredct] 1.710}
[CsllestRL ‘ Emar: 0.00 |Nv’szw of First RL - last RL (m)) -1.710]
\
Intermedi | F Collimati IH
LI \ ar::::m: s.g:«(,ers S Distance H:l;':la, ::D: Reduced Levels, RL (m Distanc
Point {m} 15 (m} {m) {m) {m) lculated | Corr. F: cic e (m) | Remarks
1 1.710 171 0.000| 0 0.001
2| 1.260] 20.00 1.710] 0.250| 0 0.001
3| 1.370] 20.00 1.710] 0.240| 0| 0.001
4 1.8585| 20.00 1.710] -0.145| 0] 0.001
5| 2.305| 2000 1.710] -0.595| 0] 0.001
€| 2940 20.00 1.710] -1.230| 0 0.001
7] 1.200] 3210 20.00 -0.200| -1.500| 1 0.001
8| 1.340] 20.00 -0.200] -1.540| 1 0.001
9| 1.350] 20.00 -0.200] -1.550| 1 0.001
10} 1658 20.00 -0.200] -1.855 1 0.001
11 1 Bfﬂ 20.00 -0.200] 0| 1 0.001
12| 1.000] 2.0%0] 20.00 -1.250] 0| 2| 0.001
1.280] 20.00 -1.260] 20| 2| 0.001
1.650] 20.00 -1.260] 0| 2| 0.001
1.800] 20.00 -3.050| 2] 0.001
2 Hj 20.00 -3.420| 2 0.001
21 fﬂ 20.00 -3.400| 2| 0.001 .
2180  20.00 1.250) -3.430| 3| 0.001 EXlStent Road
340,00 Level DESIgn LeVEl
Excauated
\\ Road Level
I ————
— <A
e — —
I ———
\\\
Distance (m) 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M
Original Level (m) 0.00M_0.350M, 0.340M —0.15M| -0.60M -1.23M =1.50M] -1.54M -1,55M -1.86M —2.06M —E.Q:g -2.53 -2.90M -3.05M =343 -3.40M =343
Design Level Street Surface m)  [0,00M 0,000M 0.000M —0.14M] -0.59M -1.05M] =1.50M] -1.68M -1.85M -2.03M —2.20M -2.38| -2.55| 2,738 -2.90M -3.08M -3.260 -3.43
CuttingFilling (+/-) D.0OM 0.350M 0.340M -0.01M —0.01M —0.18M| 0.000M 0.14M 0.30M 017M 0.14M 0.13M 0.02M -0.17M —0.15M| -0.35M —0.14M| 0.000M
Cutting Filling0 2m Cutting 0.375M 0.545M 0.365M 0.190M 0.105M 0.11M 0.27M 0.42M 0.435M 0.35M 0.335M 0.275M 0.125M 0.04M —0.05M —0,045M 0.13M
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LEVEL COMPUTATION

LI EEH A BT T.AT
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Spreadsheet Developed by: Karimullah Ataee,Sr. Engineer Unite, UNHABITAT, Afghanistan.

TER LR BN

FLAT R E

Project: Center of road house corner
Province |[Kabul Observed b Computed § Eng. Ghulam Sayed |S Backsights (m) 0.630
District |D06-GA22 Location GA22 Circuit: Street-3 S Foresights (m) 0.000
Circuit Ty]Open 1st RL 0.000| LastRL Date: S (Backsights-Fore sigh 0.630
Cal last RL Error: 0.00 Nr of Corr 0 First RL - last RL (m) -0.630
e r— ’ Intermedi | Fore Collimation TH
P ate Sight, | Sight, FS | S Distance | Height, CH Reduced Levels, RL (m) Distanc
Point (m) IS (m) (m) (m) (m) Calculated|Corr. FagCorrection |Corrected| e (m) | Remarks
1 0.630] 0.00 0.63 0.00 0 0.000 0.001
2 1.200 20.00 0.630 -0.57 0 -0.570 0.001
3 1.440 20.00 0630 -0.81 0 -0.810  0.001 Existent Road
4 1.925 20.00 0.630 -1.30 0 -1.295|  0.001 Level Design Level
5 0.740] 2.560 20.00 -1.190 -1.93 1 -1.930 0.001
6 1.170 20.00 -1.190 -2.36 1 -2.360 0.001 E t d
7 1.430 20.00 -1.190 -262 1 -2620]  0.001 ~ XCauate
8 1.730 20.00 -1.190 -2.92 1 2920  0.001 Road Level
9 1.855 20.00 -1.190 -3.05 1 -3.045 0.001 \
10 1.400 2.130 20.00 -1.920 -3.32 2 -3.320 0.001 k
§
11 1.735 20.00 -1.920 -3.66 2 -3.655 0.001
12 2400/  20.00 -1.920 -4.32 3 -4.320  0.001 \:Q\
\\
220.00 \\
A
Distance (m) 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M
Original Level (m) p.ooM -0.57M —0.81M -1.29M -1.93M -2.36§ -2.624 -2.92 -3.05M -3.32 -3.664 -4.32
Design Level Sireet Surface (m)__|0,00M_—0.42M -0.83M -125M -167M -2,09M -2,5M —2.95 -3.27Y —3.@* -3.97Y -4.32
Cuting Filling (+/-) D.OOM -0.15M 0.02M —0.04M -0.26M -0.27M -0.12M 0.000M 0.22M 0.3M 0.31M 0.000M
Cuting Filling :0.2m Cutting 0125M ~0.08M 0.195M -0.M -0.265M | 0.005M 0.14M 0.31M 0.46M 05M 0.355M
® ® © O ® ® © ® © O ® ©
GA-22 Street #3
Scale: NTS
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LEVEL COMPUTATION
LiIiMNEE A BT T A0
FOR O BEET TTER UREBSO. M FLOTULURE
Spreadsheet Developed by: Karimullah Ataee,Sr. Engineer Unite, UNHABITAT, Afghanistan.
Project:  Center of road house corner
Province |Kabul Observed H Computed § Eng. Ghulam Sayed |S Backsights (m) 0.720
District |D06-GA22 Location GA22 Circuit: Street-1 S Foresights (m) 0.000
Circuit TyjOpen 1stRL 0.000] LastRL Date: S (Backsights-Foresig| 0.720
Cal last RL Error: 0.00 Nr of Corr 0 First RL - last RL (m) -0.720
st Back [Intermedi Fore Collimation TH
PUl |sight, BS|ate Signt, | Sight, FS | S Distance | Height, CH Reduced Levels, RL (m Distanc
Point (m) IS (m) (m) (m) (m) Calculated|Corr. FagCorrection |Corrected| e(m) | Remarks
1 0.720 0.00 0.72 0.00 0 0.000 0.001
2 1.480 20.00 0.720 -0.76 0 -0.760 0.001 EXiStent Road
3 2.055 20.00 0.720 -1.34 0 -1.335]  0.001 .
Level Design Level
4 2.280 20.00 0.720 -1.56 0 -1.560|  0.001
5 0.650 2.750 20.00 -1.380 -2.03 1 -2.030 0.001
6 0.945 20.00 -1.380 -233 1 -2.325|  0.001 Excauated
T 1.335 20.00 -1.380 -2.72 1 -2.715]  0.001 Road Level
8 1.745 20.00 -1.380 -3.13 1 -3.125  0.001 \\\
g 1.910 20.00 -1.380 -3.29 1 -3.290 0.001 \
10 1.235 2.050]  20.00 -2.195 -343 2 -3430,  0.001 \\
1 1.740 20.00 -2.195 -3.94 2 -3.935|  0.001 \
12 2.480 20.00 -2.195 -4.68 3 -4.675|  0.001 %Q\
220.00 \§\
—
Distance (m) 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M
Original Level (m) b.ooM —0.76M -1.34M -1.56M -2.039 -2.334 —a.72_: -3.13M -3.294 -3.43 -3.944 -4.68l
Dosign Lovel Sureot Surface () [0,00M_—0.52M —1,04M -1..56M -1.94M -2.314 -2,69 -3.07Y 3,444 -a.ﬁ -4.19M -4.58
Cuting Filing (+/-) b.oom -0.24N —0.3M -0.00M| -0.09M -0.024 -0.034 —0.06M 0.15M 0.39M 0.25M -0.IM
CutingFilling 10.2m Cuting 0,08M —0.07M 0.05M 0.155M 0.145M 0.175M 0.155M 0.29M 0.47M 0.52M 0.35M
®© ® © o 66 6 ® 6 O @ © O
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LEVEL COMPUTATION
LIINEE H A BI' T AT
FLOOMR A BET TER URES PN FLUT UURE
Spreadsheet Developed by: Karimullah Ataee,Sr. Engineer Unite, UNHABITAT, Afghanistan.
Project:  Center of road house corner
Province |Kabul Observed b Computed{ Eng. Ghulam Sayed |S Backsights (m) 0.615)
District  |D6-GA22 Location GA 22 Circuit: Street-1 S Foresights (m) 0.000]
Circuit TyjOpen 1st RL 0.000| LastRL Date S (Backsights-Foresigh 0.615)
Callast RL Error: 0.00 Nr of Corr 0| First RL - last RL (m) -0.615
Inout R ‘ Intermedi Fore Collimation H
NPULROWS || ate sight, | Sight, FS | S Distance |Height, CH Reduced Levels, RL (m) Distanc
Point BS (m) IS (m) (m) (m) (m) Calculated |Corr. FagCorrection |Corrected| e(m) | Remarks
1 0.615 0.615 0.000 0 0.000 0.001
7L 1.405 20.00 0.615 -0.790 0 -0.790|  0.001 EXISte nt Road
3 1.840 20.00 0.615 -1.225 0 -1.225 0.001
4 2.250 20.00 0.615 -1.635 0 -1.635 0.001 LeVEl
5 0.845 2.460 20.00 -1.000 -1.845 1 -1.845 0.001 Deslgn Level
6 1.280 20.00 -1.000] -2.280 1 -2.280|  0.001
7 1.370 20.00 -1.000] -2.370 1 -2.370|  0.001
8 0.775 2.035 20.00 -2.260 -3.035 2 -3.035 0.001 Exca uated
9 1.180 20.00 -2.260] -3.440 2 -3.440  0.001 \
10 1.560 20.00 2260 -3.820 2 -3.820]  0.001 \ Road Level
11 1.915 20.00 -2.260 4175 2 4175|  0.001 -‘\§\
12 25000  39.00 2.260 -4.760| 3 -4760|  0.001 \\x
\\
%\
239.00 \
Distance (m) 20M 20M 20M 20M 20M 20M 20M 20M 20M 20M 39M
Original Level (m) D.00M —0.79M| -1.23M -1.64M —1.85M —2.28M -2.37M -3.04M -3.44M —3.82M -4.18M -4.76M
Design Level Street Surface ) 0,00M _=0.5SM -1.09M -1.64M —1.98M —2.34M —2.68M —-3.04M —-3.38M =3.73M —4.02M —4.66M
Cutting Filling (+/-) D.00M —0.24M =0.14M 0.000M 0.13M 0.06M 0.31M 0.000M —0.06M -0.09M =0.IM —0.1M
Cutting/Filling=0.2m Cuting 0.08M 0.01M 0.13M 0.265M 0.295M 0.385M 0.355M 0.17M 0.125M 0.105M 0.1M
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Scarified Sub Grade Compacted 95%
Section F-F Street #6 L=290m
From 0+000 up to 0+250  width of pavement 4.7m
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City for All (CFA)

Cost Break Down for Drainage and Road Project

Access Improvement ( Pavement of street and drain

CIA Title: .
construction)

Province Kabul

District: 6.00

Gozar: 22.00

Unit :
No ltem Quantity Unit cost Total cost
UsSD USD
Mobilization, Demobilization and site cleaning ¢} ¢_JSSL L S 4ale jueas 1.00|LS
1
Base course (mix design included) for street with leveling, 98% compacting and all
other required activities 98 L (o S Ll sas 4z () 323 0sSe 4265 1) S s a8 i 3 34 4365% 683.13|m3
2 [o) S < ysal B s S S
PCC M-200 for street surface (mix design of concrete included) and drainage with
casting and all other required activities ol <) 5435 5 S ) 200 S e Sy SIS aggs 790.07m3
3 [ A wlsel B 5 ol pSe i L sl
Crash gravel (size 25mm) for base of drainages with leveling and all other requird 37.10lm3
4 |activities el Sosel Koa b ol S s 5 anasa Gl (Y0 i) S Jaa 4 '
Curing (10 days) of street and drainage with all other required activities js, 10 Jil 2~ 2922 40|M2
5 |0 sl B bz 5 Sm ol '
Shuttering (plywood) for streets and drainages with all required activities ¢y 641 40|m2
6 O ol sl 8an b2 (o 4583 3) dzgsa 5 S e (sla o LS Am

Total

Note: All Construction material must be approved by responsible Technical Person.
1. PCC must be according to mix design.
. Water must be clean and drinkable.

. Expension Joints according to the joint layout.

. Contraction joints according to the joint layout.

. Construction joints according to the joint layout.
. All Joints must be filled by bitumen mastic.

. Only slump tests are included.

O~NO O WN

. Steel bar used for concrete joints must be smooth fubricated according to design and free from corrosion.




